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ϲ͘ϲ ŽŵƉůĞƟŶŐĂĚĂǇ Ɛ͛ǁŽƌŬ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϳ












ϵ ZŝŶŐͲďĞĂŵƐ;ƟĞͲďĞĂŵƐ͕ŚŽƌŝǌŽŶƚĂůƟĞƐͿ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϳϳ
ϵ͘ϭ ZŝŶŐďĞĂŵƐǁŝƚŚůŝŐŚƚͲǁĞŝŐŚƚƌŽŽĨƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϳ




ϵ11 Slabs ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϭ
ϭϭ͘ϭ &ŽƌŵǁŽƌŬ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϮ
ϭϭ͘Ϯ &ƵůůĐŽŶĐƌĞƚĞƐůĂďƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϯ
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 ǆĂŵƉůĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϰ

















































































































































Walls are the most impor-

























































































































































































a) Full shear wall b) Shear wall with small window 























































































































































































































































































































































































 ĞŵĞŶƚ ^ĂŶĚ 'ƌĂǀĞů с ŬŐĐĞŵĞŶƚͬŵϯĐŽŶĐƌĞƚĞ
 ϭ Ϯ ϰ с ϮϬϬŬŐͬŵϯ
 ϭ Ϯ ϯ с ϮϱϬŬŐͬŵϯ

































































































































dŚĞŝŶŐƌĞĚŝĞŶƚƐĂŶĚƉƌŽƉŽƌƟŽŶƐŽĨcement - lime mortarĂƌĞĂďŝƚŵŽƌĞĐŽŵƉůĞǆĂƐƚŚĞǇĚĞƉĞŶĚŽŶ
ůŽĐĂůƚƌĂĚŝƟŽŶƐ͘
• /ŶƐŽƵƚŚĞƌŶƵƌŽƉĞ;Ğ͘Ő͘&ƌĂŶĐĞ͕/ƚĂůǇĂŶĚ^ƉĂŝŶͿĐĞŵĞŶƚͲůŝŵĞŵŽƌƚĂƌŬŶŽǁŶĂƐbastard mortar is 
ŵĂĚĞĨƌŽŵWŽƌƚůĂŶĚĐĞŵĞŶƚĂŶĚŚǇĚƌĂƵůŝĐůŝŵĞ͘








Type Cement Sand Compressive strength
ĞŵĞŶƚŵŽƌƚĂƌ ϭƉĂƌƚ ϯƉĂƌƚƐ ϭϮEͬŵŵϮ





Type Cement Hydraulic lime Sand
ĞŵĞŶƚŵŽƌƚĂƌ ϭ Ϯ ϵ
ĞŵĞŶƚŵŽƌƚĂƌ ϭ ϭ ϲ













































































t) Transparent water hose 
ϭϬͲϮϬŵ



















































































dŚĞƌĞ ĂƌĞ  ŽŶůǇ Ă ĨĞǁ ĐŽƵŶƚƌŝĞƐ ƵƐŝŶŐ ŝŵƉĞƌŝĂů ƵŶŝƚƐ
ǁŚĞƌĞTϴŵŵƌĞďĂƌƐĂƌĞĂǀĂŝůĂďůĞ͘&ŽƌƚŚŝƐƌĞĂƐŽŶƚŚĞŝƌ




































































































































































































































































































































































































































































































































into the other one









































The inside to outside rule ĚĞƐĐƌŝďĞĚĂďŽǀĞĂůƐŽĂƉƉůŝĞƐƚŽdͲũƵŶĐƟŽŶƐ͘EĞǀĞƌďĞŶĚƚŚĞƌĞďĂƌƐĂƌŽƵŶĚ
ƚŚĞŝŶŶĞƌĐŽƌŶĞƌƐĂŶĚŶĞǀĞƌŵĂŬĞĐŽŶŶĞĐƟŽŶƐǁŝƚŚƐƚƌĂŝŐŚƚƌĞďĂƌƐ;&ŝŐƵƌĞϭϭϱͿ͘
EK EK














































































































































































































































































































































































































 Water and sewage pipes
WůĂĐĞďŝŐŐĞƌƉŝƉĞƐŝŶƐĞƌǀŝĐĞ
ĚƵĐƚƐ;ƐĞƌǀŝĐĞƐŚĂŌƐͿ








































too and pour the 
concrete for both the 
ǀĞƌƟĐĂůƟĞĂŶĚƚŚĞ


















































































































useable as shear walls
ĚĚϰͲďĂƌƟĞͲĐŽůƵŵŶƐ;ŝŶƌĞĚͿ
ŶĞǆƚƚŽƐŽŵĞŽĨƚŚĞŽƉĞŶŝŶŐƐ
to create shear walls
dŚĞƌĞŵĂŝŶŝŶŐďĂŶĚƐĂƌŽƵŶĚ
ŽƉĞŶŝŶŐƐ;ŝŶŐƌĞĞŶͿĐĂŶďĞ





























































































































Place bent ends  





























































































































































































































ƵƉƚŽϯ͘Ϭŵ ϭϱĐŵ TϭϬŵŵΛϭϮĐŵ TϴŵŵΛϭϱĐŵ
ϯ͘ϬŵƚŽϯ͘ϲŵ ϭϴĐŵ TϭϮŵŵΛϭϱĐŵ TϴŵŵΛϮϬĐŵ
ϭϯ͘ϲŵƚŽϰ͘Ϯŵ ϮϬĐŵ TϭϮŵŵΛϭϱĐŵ TϴŵŵΛϮϬĐŵ











ƵƉƚŽϭϬ͛ ϲ͟ ηϯ;Tϯͬϴ͟ͿΛϱ͟ ϴŵŵŽƌηϯ;Tϯͬϴ͟ͿΛϲ͟
ϭϬ͛Ͳϭ͟ƚŽϭϮ͛ ϳ͟ ηϰ;TϭͬϮ͟ͿΛϲ͟ ϴŵŵŽƌηϯ;Tϯͬϴ͟ͿΛϴ͟
ϭϮ͛Ͳϭ͟ƚŽϭϰ͛ ϴ͟ ηϰ;TϭͬϮ͟ͿΛϲ͟ ϴŵŵŽƌηϯ;Tϯͬϴ͟ͿΛϴ͟
ϭϰ͛Ͳϭ͟ƚŽϭϱ͛ ϵ͟ ηϰ;TϭͬϮ͟ͿΛϲ͟ ϴŵŵŽƌηϯ;Tϯͬϴ͟ͿΛϴ͟
/ŶŝŶĐŚĞƐ͗


















































































































































































































































 Curing of fresh slab

























For low parapet walls 
















































































































































































































































































ZŽĐŬ͗ ϬͲϯϬĐŵ ;ϬͲϭŌ͘Ϳ 
,ĂƌĚƐŽŝů͗ ϯϬͲϲϬĐŵ ;ϭͲϮŌ͘Ϳ 
DĞĚŝƵŵƐŽŝů͗ ϲϬĐŵ ;ϮŌ͘Ϳ 





















































































































































































































































help to stabilize the roof
&ŝŐƵƌĞϮϮϴ͗ZŽŽĨƚƌƵƐƐĞƐĂŶĚǁŝŶĚďƌĂĐĞƐ




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































'ƌŽƵŶĚŇŽŽƌ ϭ͘ϱй ϭ͘ϱй Ϯ͘Ϭй ϯ͘Ϭй ϰ͘ϱй



















'ƌŽƵŶĚŇŽŽƌ ϭ͘ϱй ϭ͘ϱй ϯ͘ϱй ϰ͘Ϭй ϲ͘ϱй






















































































































DƵƌƚǇ͘s͘ Z͘;ϮϬϬϮͲϰͿ͗Earthquake Tips 1 - 24͕/ŶĚŝĂŶ/ŶƐƟƚƵƚĞŽĨdĞĐŚŶŽůŽŐǇ<ĂŶƉƵƌ;//d<ͿĂŶĚƵŝůĚŝŶŐ
DĂƚĞƌŝĂůƐĂŶĚdĞĐŚŶŽůŽŐǇWƌŽŵŽƟŽŶŽƵŶĐŝů;DdWͿ͕/ŶĚŝĂ
E^d;ϮϬϬϱͿ͗ĂƌƚŚƋƵĂŬĞZĞƐŝƐƚĂŶƚŽŶƐƚƌƵĐƟŽŶŽĨƵŝůĚŝŶŐƐ͕ƵƌƌŝĐƵůƵŵĨŽƌDĂƐŽŶdƌĂŝŶŝŶŐ͕'ƵŝĚĞ-
lines for Training Instructors͕ƐŝĂŵŝƐĂƐƚĞƌWƌĞƉĂƌĞĚŶĞƐƐĞŶƚĞƌ;WͿĂŶĚEĂƟŽŶĂů
^ŽĐŝĞƚǇĨŽƌĂƌƚŚƋƵĂŬĞdĞĐŚŶŽůŽŐǇ;E^dͿ͕EĞƉĂů
^ĐŚĂĐŚĞƌd;ϮϬϬϵͿ͗ŽŶĮŶĞĚDĂƐŽŶƌǇĨŽƌKŶĞĂŶĚdǁŽ^ƚŽƌĞǇƵŝĚůŝŶŐƐŝŶ>ŽǁͲdĞĐŚŶǀŝƌŽŶŵĞŶƚƐ͕
ŐƵŝĚĞďŽŽŬĨŽƌƚĞĐŚŶŝĐŝĂŶƐĂŶĚĂƌƟƐĂŶƐ͕E/͕/ŶĚŝĂŶ/ŶƐƟƚƵƚĞŽĨdĞĐŚŶŽůŽŐǇ<ĂŶƉƵƌ͕ 
/ŶĚŝĂ
^ĐŚĂĐŚĞƌd͘ ;ϮϬϭϭͿ͗>ĂDĂĕŽŶŶĞƌŝĞŚĂŠŶĠĞ͕ŽƵƌƐĚĞĨŽƌŵĂƟŽŶƉŽƵƌŵĂĕŽŶĞƚĨŽƌŵĂƚĞƵƌƐ;ϭϯWŽǁĞƌ-
point lessons)͕ĞŶƚƌĞĚĞŽŵƉĠƚĞŶĐĞZĞĐŽŶƐƚƌƵĐƟŽŶ͕^ǁŝƐƐŐĞŶĐǇĨŽƌĞǀĞůŽƉŵĞŶƚ
ĂŶĚŽŽƉĞƌĂƟŽŶ^͕WŽƌƚĂƵWƌŝŶĐĞ͕,ĂŝƟ
^;ϮϬϭϮͿ͗'ŝĚƉŽƵŬŽŶƐƚǁŝŬĂǇƉŝƐŽůŝĚ͕DĂŶǇĞůŽƵǀƌŝǇĞ;'ƵŝĚĞƚŽďƵŝůĚƐƚƌŽŶŐĞƌŚŽƵƐĞƐ͕ǁŽƌŬĞƌƐ͛
pocket manual)͕ĞŶƚƌĞĚĞŽŵƉĠƚĞŶĐĞZĞĐŽŶƐƚƌƵĐƟŽŶ͕^ǁŝƐƐŐĞŶĐǇĨŽƌĞǀĞůŽƉ-
